Testing Citric Acid Use On Plants by Pitt, William C. & Sin, Hans
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
USDA National Wildlife Research Center - Staff 
Publications 
U.S. Department of Agriculture: Animal and 
Plant Health Inspection Service 
July 2004 
Testing Citric Acid Use On Plants 
William C. Pitt 
Hans Sin 
Follow this and additional works at: https://digitalcommons.unl.edu/icwdm_usdanwrc 
 Part of the Environmental Sciences Commons 
Pitt, William C. and Sin, Hans, "Testing Citric Acid Use On Plants" (2004). USDA National Wildlife Research 
Center - Staff Publications. 377. 
https://digitalcommons.unl.edu/icwdm_usdanwrc/377 
This Article is brought to you for free and open access by the U.S. Department of Agriculture: Animal and Plant Health 
Inspection Service at DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in USDA 
National Wildlife Research Center - Staff Publications by an authorized administrator of DigitalCommons@University 
of Nebraska - Lincoln. 
Testing Citric &id Use ca Plants 
C itticacidisbeingwedas a manwment tgel for 
-pqrulatiarclsd 
f l p o t h f i b b m b n a t ~ ~  
i ( P - . r w d E  
pLmimmis) that hsve mmtly 
become e s t a b w  in Hawaii. 
M ~ t a a n 3 0 0 ~ g p o p u t a -  
;tions~vebeeaidentificdanthe 
follr--mxJwa- 
t k r a s e r m ~ ~ ~  
than 20t000 i n d i v i u  per 
hecEare in heavily infest& sites. 
b g s  have the pmittial 
t o ~ H a w a i i ' s ~ i u -  
chary,rep=ahgm- 
i n d ~ k a w e d r i a -  
t t z k l d ~ t i a e m w t s a r e f n r  
p h t s  infested with c@ *s. 
nus, +a% lzas been a rising 
crrnoera*-owners @**rn=Wcrn 
P F l o l D b y ~ ~ , W S M  
lh Ioud--wh (I@) a d  t? tepmbmef;qg ,  both alfen qabs to Plqwaii, are seriause ojh 
M ~ ~ C i t r k . d ~ h d o s a w q t o ~ 1 ~ f r o g s .  
-speeQS-bacatstdthtir 
~ ~ ~ b ~ -  
~ ~ d W ~ r m a d t 0  
mst these plants Ware being 
~ a o ~ ~  
. - - wk.amed l;r6pmxmE.* 
~=w@~-Iiarp&?aao:m= 
ncst frm (hpldmm *); 
heart fan @- ~oliczin); 
=P=gus fean w 4 P m . W -  
&m); Bogton fm (NephmLep- 
sis t?dma); dmcauka(D~c~c-  
M s a d u & m q a n d D .  
&kmmm&)s dnmb cake CDicf- 
o n a ~ ~ b c m c h i n a  
---*mtYplaoed 
fivep~fromeachplantgrolqp 
f a r t m a m m L B e 3 F a r r : ~  
my-=-- 
were fbmmmitad. Each m- 
m e u t ~ w a s s p r a ~ w i t h 1 1 . 5  
d c d 1 6 ~ t c i r r i c a c i d ~ ~  
tion with a 1.5qmrt --held 
P== ~ W ~ Y  
o o v - t h e p & d -  
beadsdl i4lc l idfdaaatbe 
~ ~ d r i p p € d & ~ p l s m e g  
W e  mimated the a m m  
sprayed an each plant by meas- 
m%gt#&amMmtFemaiaingia 
~ ~ ~ a a d a f f e r a p  
plication. Each amtm1 g m q  
p ~ t ~ s p r a y e d w i t h t z b e ~  
amount of plain irrigation wabr 
a5 mtments. 
 all^^ 
~ w i t h ~ w a o a a n d  
p . y - l W - = w  
* .  
was 
thtimEwmdwm 
mdwl plants were wa- 
~ b y ~ p o a t ~ s y s -  
t t m ~ g t o ~  
-The-- 
- g f t e r o n e ~ E o l y l  
~ g 1 6 f o r ~ e f E e a s a o  
k&hat m@;sb3& €amg.& so 
Iae.M@*&,m~ - 
~ ~ p p e g o g ~  - .  
wue aBcssd (13 pmuaage of 
12 Hawaii Landscape July/August 2004 
Frogs 
cuntinuedfrom page 5 
leaves damad d (21 pement- 
age of leaf d a c e  area damaged. 
TBepsopop.rionof-- 
anaplamwdlsqxescdasd#: 
prcentage of leaves damaged by 
CitZicac idLRaf~areadam- 
rge--tq.- 
any damage on tmammt plants 
-*spots,-)*- 
direct tJbsxvatim d photo- 
graphs taken. Damage was quan- 
t i f i e d a s ~ ~ m m -  
~ t o ~ l e g d s r n f a c e ~  
Overall phytdoxicity of 16 per- 
centcitrie~wascaloulatedby 
dtracthg avenge damage to 
camIs from treaments. we test- 
ed for m a m m t s  effects with a 
multiple ady& ofvariance usr 
ing species. treatment, and @es 
X tl.eatlaent as factom 
Phpmxidty was evident 00 
all treated individuals wi- 24 
hours.aad~~~#g~asapparentd- 
t f 2 r o o g ~ T B e ~ ~  
of leaves damaged and leaf m- 
faoe area a f f a  were 16.1 per- 
#w aad 2.4 gemmt, *velyr 
Phytotoxicity effects from the 
application of citric acid signifi- 
d y  varied sarong specks. G. 
C i n ~ ~ m a s t l y ~ -  
ed of discoloration of laves, 
whereas the fern species (D. tri- 
c-&, A ra&awm h 
nMw, H. e ~ l i a ,  A. densjflorus, 
txdma) exhibited browning 
bdgesrnEeavtsc#leaaets.G~= 
mania linguiato showed the 
highest pram& of leaf surface 
areaaffacred.'lEbefemgmuplmd 
the highest avmge percent 
leaves damaged at 24.3 p w n f  
bmhadEowavexage~surf9w. 
area damage at 2.3 percent. 
Plant species within the 
Aracleat family (Dief- 
Anthun'm, SpathiphyIlum and 
Agtamem) had an average of 
8.9 peaat  laves d a m g d  d 
the lead surface area affectwi was 
ae average of 1 percent. 
ThetwoEhaaLenaspeclesav- 
eraged low percentages in leaves 
damaged and leaf surface area 
damgedat92percemaad1.3 
percent, respectively, 
The orchid gruup (Pimkmp 
~ ) h g d a h i g h ~ o f E e a w s  
damaged (23.3 perceot), but the 
leaf surface area affected was 
d y  5-6 percent. Frogs w 
out of treatment plants when 
spayed with the citric acid soh- 
tim.citric~resid#wrasa 
~ o n p ~ a s a ~ ~  
suW=(1~mthan50- t  
of the surface area), although 
P- - - f l y  
riasedafter24hm-s. 
Overall. 16 peroent citric acid 
~e%tmemt capsed minrw p h y b  
toxic effects to the plants. The 
average percentage of leaves 
damagbs wes 16.1. Mast dam 
age43 surface area stayed below 5 
percent and the average was 2.4 
percent. The damaged surface 
area rneasumrnmts were only 
tgktn h m  ~~ planks and 
did not take into account thc 
wntrols. Thus. m s u r f ~ s  
damaged due to citric acid phy- 
totoxicity may ;be lower than re- 
pwted 
h e  week after tmment, the 
g=- 
all plants and found them to be 
suitable for sale. This demon- 
strates &he potential use of citric 
acid in grtenhouses as a pesti- 
cide or repellent for coqui and 
'greenhause frogs. Thc higher 
levels of damage noted on G. 
lingulatrr was in part due to the 
endof#=hwrhginthis* 
and it appeared that plants (both 
treatanen& and oontrols) were 
namdy reverting to Vegativt 
*a. E;em species seemed to 
be the most susceptible to citric 
acid and the Arxeae family 
d t 0 b e m o s t ~ t . m  
varied response among plaat 
grocrpsmybeduetodlffexeaccs 
ill cuticle thickness on tbe sur- 
face of leaves. 
An aspect that this W y  did 
n a t ~ p a s s w a s t k e f f e c t o f  
citric acid on flowers of orchids, 
wax flowers and peace lilies. 
W h & k  duk: acid a81- QOW- 
a s i s ~ t ~ f l o w g s  
aretkprirnsrry~theppaats  
am - p l l f c w  spraying flowm 
is not necessary tKcause fkop 
are unlikely to reside in the flow- 
crs of tb testEd plants. W e m -  
ommwd that growers spray 
plants without directly sprayiqg 
flswtrs mtd citric acid effects 
an flowers is &&mined. 
A f m t h e 2 4 - h o n t ~ , l m  
ticeable citric acid residue re- 
mained on p h f s .  We left the 
d u e  on leaves to deteranine if 
this had my a d d i t i d  ph* 
toxicity on plants. The residue 
c~uSedmmeasasabledamgeto 
plants. Some I)racaena plants re- 
tained residue for up to a month 
witb no phytmxic d o n s .  
More importantly. citric acid 
&due may be a dament for 
faogs. Frogs to avoid 
ciajc acid residues. In addition 
to spraying prb& m y ,  
momad spraying pQmtial 
other hiding placcs for frogs, 
such as any vegetation growing 
anwhd mummy beaches, inside 
boxes or inside pots. 
Most of the p h t  familiies in 
this experiment are native to 
Hawaii. Thus, this study might 
indicate that 16 p e m t  citric 
acid would not pxwe phymoxic 
to plants in the field during con- 
m1 or eradicatiorn efforts of 
merttherolrllrctyltlsfrogs. 
For more detailed research re- 
sults and literatwe cited, contact 
Willim C. Pitt at (808) 961- 
4482 in Hilo or email 
will.piti9apbk.usdagov. 
WiIIicrm C. Pin cmd Hum Sin 
am with the USDA. APHIS, 
WiIdli$e Sepices. National 
WUF Rcsrotch Cemt in Hi%. 
Farmers, Ranchers, 
Fishermen and Country 
I warn@ Owners 
